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Linear curved array
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Superior Mediastinal Nodes
| @ 1 Highest Mediastinal

@ 2 Upper Paratracheal
3 Pre-vascular and Retrotracheal

@
@ 4 Lower Paratracheal
| (including Azygos Nodes)

N, = single digil ipsitatera
N, = single digh. contralseral O supeaCiavicule:
Aortic Nodes
‘ @ 5 Subaortic (A-P window)

@ 6 Para-acrtic (ascending
‘ aorta or phrenic)

|
. Inferior Mediastinal Nodes

| @ 7 Subcarinal

'@ 8 Paraesophageal
‘ (below carina)

| @ 9 Pulmonary Ligament
N; Nodes

\Q 10 Hilar

| @ 11 Interiobar

'@ 12 Lobar

@ 13 Segmental
| & 14 Subsegmental

Upper zone (R)

AP zone (L)

Subcarinal zone |

|

Lower zone

Hilar zone |

Peripheral zone




Liver metastasis @ @

Procedures

Cervical mediastinoscopy
Extended mediastinoscopy
Left VATS

Right VATS

VAMLA

TEMLA
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Sedasyon

Technical Aspects of Endobronchial
Ultrasound-Guided Transbronchial Needle
Aspiration

CHEST Guideline and Expert Panel Report

CHEST 2016; 149(3):816-835

In patients undergoing EBUS-TBNA, we suggest
that either moderate or deep sedation is an acceptable
approach (Grade 2C).
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Review  » Diagnostics (Basel). 2021 Dec 10;11(12):2331. doi: 10.3390/diagnostics11122331.

~— Endobronchial Ultrasound-Guided Transbronchial
Needle Aspiration (EBUS-TBNA): Technical Updates
and Pathological Yield

Intervention Type of Study and Number of Patients/LN (n) Overall Findings
Needle size - Eetrospective study (n = 1235 patients) . Mo statistically significant difference in
2 vs. 226G &  Systematic review diagnostic yield
s  Prospective randomized crossover study
Meedle size {n = 102 patients) - Mo statistically significant difference in
22vs 25 G ' Retrospective propensity-matched study diagnostic yield
{n =158 LN)
Meedle zize . i ) ] Mo statistically significant difference in
M ve 50 . Prospective study (n = 50 patients) diagnostic yield
. Mo statistically significant difference in
*  *Single-center prospective study (n = 27} . i;agngihcéneld d low I
Meedle size . Fandomired controlled trial (n = 78) o DI0OCY passes and fower sampie
, , ) . adequacy were observed with the 19 G neadle
2vs. 19G ' Prospective randomized trial (n = 107 patients) 15pir1tesi
. More cellular material in the cell block obtained
with the 19 G
Intervention Type of Study and Number of Patients/LN (1) Cwverall Findings
. Mo statistically significant difference in
Meedle size . ) , , diagnostic yield
21vs. 19G ¢ Prospective study {n = & patientz) [13] . More cellular material in the cell block obtained
with the 19 G
Needle size e A higher proportion of lymphoma and benign
X % = 1 5 = ks 1 i
19 vs. M vs. 22 G #  Retrospective study (n = 300 patients) [15] disease found in LN sampled with the 19 G

compared with 21 Gand 22 G




Technical Aspects of Endobronchial
Ultrasound-Guided Transbronchial Needle
Aspiration

CHEST Guideline and Expert Panel Report

CHEST 2016; 149(3):816-835

In patients undergoing EBUS-TBNA, we

recommend that the use of either a 21- or 22-gauge
needle is an acceptable option (Grade 1C).



oLYMIrUS

Figure L Core biopsy needle. (A) Acquin™ 22 G FNB needle. (B) Acguim Franseen needle tip.
(C) EBUS-FNB of a hilar lymph node. (D) ProCore™ needle with reverse bevel (image obtained with
permission from John Wiley & Sons, Inc, Hoboken, NJ, USA) [24]



Figure 2. Mini-biopsy forcepa. (A) Boston Scientific CoreDxTM Pulmonary Mini-Forceps. (B) Tip of
the CoreDxTM Pulmonary Mini-Forceps. (C) Hole (arrow) created in the mucosa by TBNA needle.
(D) Mini-forceps passed through the hole for biopsy of mediastinal structures
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Review » Diagnostics (Basel). 2021 Dec 10;11(12):2331. doi: 10.3390/diagnostics11122331.

Endobronchial Ultrasound-Guided Transbronchial

Needle Aspiration (EBUS-TBNA): Technical Updates
and Pathological Yield

Core needle versus

22G

»  Retrospective study (n = 235 patients) [25]

Core needle biopsy had higher overall
sensitivity compared with standard
EBUS-TBNA.

Additional biopsy tests such as
mediastinoscopy and CT-guided FNA were
obtained in fewer patients'wh::n underwent
EBUS core biopsy.

I o

Mini-forceps vs.
TBNA

™ * Prospective study evaluating 22 G, 19 G, and
mini-forceps biopsy (n = 75) [27]
¢  * Prospective study (n = 50 patients) [25]

Mini-forceps resulted in a higher diagnostic
yield in sarcoidosis and lymphoma

Lymph node
cryobiopsy vs.
TBNA

. * Randomized controlled trial (n = 197 patients)
[33]

Cryobiopsy had a higher sensitivity in benign
but not in malignant lymphadenopathy
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Technical Aspects of Endobronchial
Ultrasound-Guided Transbronchial Needle

Aspiration
CHEST Guideline and Expert Panel Report

CHEST 2016; 149(3):816-835

In patients undergoing EBUS-TBNA for diagnostic
evaluation, we recommend that tissue sampling can be
performed with or without rapid on-site evaluation

(Grade 1C).
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Technical Aspects of Endobronchial
Ultrasound-Guided Transbronchial Needle
Aspiration

CHEST Guideline and Expert Panel Report

CHEST 2016; 149(3):816-835

In the absence of rapid on-site evaluation (ROSE) in
patients suspected of having lung cancer and
undergoing EBUS-TBNA for diagnosis, we suggest
that a minimum of 3 separate needle passes be
performed per sampling site (Ungraded Consensus-
Based Statement).
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Benign Features Malignant Features

Small Axis Length

< 10 mm

Shape

Non-Round Round




Margin

I-Defined

Central Hilar Structure

Present




Central Necrosis

Absent Present

Echogenicity

Homogeneous Heterogeneous
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- Lezyonun yumusakhgt

K elastogr'afik Tip (Izumo et al.),

Tip 1, predominant non-blue (green, yellow, and red)

Tip 2, part blue, part non-blue (green, yellow, and
red)

Tip 3, predominant blue
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Elastography. (A) Type 1; predominantly non-blue (green, yellow, and red). (B) Type 2;

part blue, part non-blue (green, yellow, and red). (C) Type 3 predominantly blue
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Technical Aspects of Endobronchial
Ultrasound-Guided Transbronchial Needle
Aspiration

CHEST Guideline and Expert Panel Report

CHEST 2016; 149(3):816-835

In patients undergoing EBUS-TBNA, we suggest
that ultrasonographic features can be used to predict
malignant and benign diagnoses, but tissue samples
should still be obtained to confirm a diagnosis
(Ungraded Consensus-Based Statement).
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= Evreleme

Review  » Respir Care. 2015 Jul;60(7):1040-50. doi: 10.4187 /respcare.03779. Epub 2015 Mar 10.

Utility and Safety of Endoscopic Ultrasound With
Bronchoscope-Guided Fine-Needle Aspiration in
Mediastinal Lymph Node Sampling: Systematic
Review and Meta-Analysis

10 cali sma, 1081 hast a

EBSUTBNA C Sensitivite: %80



Review > Lung. 2015 Oct;193(5):757-66. doi: 10.1007/s00408-015-9761-3. Epub 2015 Jul 18. /

/ Comparison of Endobronchial Ultrasound-Guided
Fine Needle Aspiration and Video-Assisted
Mediastinoscopy for Mediastinal Staging of Lung

Cancer
Study Year Test type Consecutive Study design QUADAS score ROSE Sttion sampled
Zhang et al. [6] 2012 EBUS Yes Prospective 12 Mo 1.2, 47, 10, 11
Lee et al. [10] 208 EBUS Mo ND 11 Mo 247
Clementsen et al. [14] 2014 EBUS Yes Retrospective 11 Yes At least 2, 4, 7
Hwangho et al. [12] 2010 EBUS Yes Prospective 12 No L2347 8
Hwangho et al. [15] 2009 EBUS Yes Prospective 11 Mo 2.4 7,8
Lee ex al. [9) 2012 EBUS Yes Prospective 10 Mo 2. 4.7
Oki er al. [11] 2014 EBUS Yes Prospective 11 Mo 2347 10, 11
Kang et al. [13] 2014 EBUS s Prospective 10 Mo ND
Yasufuku et al. [16] 2011 EBUS MNo Prospective 11 YES 2. 4,7
Yasufuku et al. [17] 2006 EBUS ND Prospective 11 Yes 1.2, 4,7, 10, 11
Sayar et al. [20] 2011 VAM Mo Retrospective 11 ! 2. 4.7
Kimura et al. [21] 2007 VAM No Prospective 11 ! 1.2, 347
Kimura et al. [19] 2003 VAM MNo Prospective g ! 1.2,3,4 7
Venissac et al. [22] 2003 VAM Yes Retrospective (1] ! 2. 4,7
Anraku et al. [23] 2010 YAM Yes Retrospective 11 ! 24, 71
Lardinois et al. [18] 203 WAM ND Prospective i1 / 24,7
Zhang et al. [6] 2012 VAM Yes Prospective 11 ! NDy
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Review  » Front Surg. 2022 May 23;9:890993. doi: 10.3389/fsurg.2022.890993. eCollection 2022.

/

Mediastinal Nodal Staging Performance of Combined
Endobronchial and Esophageal Endosonography in
Lung Cancer Cases: A Systematic Review and Meta-
Analysis

20 calirsma, 2961 hasta
EBUS

*Sensitivite;%76
*Spesifite %97

EBLISHEUS

*Sensitivite; %86
*Spesifite %99
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Table 2 Pecfoprmance of EBUS-TEBINA for mediastinal restaging after negadjuvane chemotherapy or chemp-radiotherapy

Author, year M* patients Sampling technique  Sensitivity, % Specificity, % PPV, % NPV, % Accuracy, %
Herth, 2008 (57) 124 EBUS =] 100 100 20 i
Sz lubowski, 2010 (68) 61 EBUS 67 BB o V8 80
Ziglinski, 2013 {89) g8 cus B4 100 100 a2 MR
Sz lubowski, 2014 (70) 106 CUSh 67 86 95 L) a1
Masir, 2014 (71) 32 EBUS 50 100 100 28 89
Genestret, 2015 (56) 14 cus 50 60 33 [L] MR
Cetinkaya, 2017 (65) 44 EBUS az 100 100 [iL:] 89
Muthu, 2018 (72)" 574 cus 67 88 52 33 MR
Jiang, 2020 (73)* 558 cus 65 88 MR 35 MR

*, Meta-analysis: pooled results with EUS-FNA; *, meta-analysis: results referred to EBUS-TENA. CUS, combined EBUS and EUS; CUSh,
combined EBUS and EUS using a single ultrasound bronchoscope; WPV, negative predictive value: MR, not reported; PPV, positive
pradictive value: EUS-FMNA, endoscopic ultrasound-fine neadle aspiration.



EBUSY enfoma

Patients/procedures

Author  Type of study Reference/comparizon Diagnestic performance Complications
included test 5  Sp PPV WPV Diagnostic
ACCuracy
Marshall Retrospective 33 patients with history  Positive cytology - - - - - Hone
of lymphoma or new and histology as
isolated mediastinal final diagnoses
lymphadenopathy Mediastinoscopy (n=3)
identified on computed  Clinical and radiological
tomography fallow-up
Moonim!' Prospective 100 patients with denovo  Positive cytology B9% 97R  9ER  B3% i Hone
or suspected relapsed  and histology as
mediastinal lymphoma  final diagnoses
Mediastinoscopy (n=20)
Bone marrow
bigpsy (n=4)
Excision lung biopsy,
liver, buttock and
paraspinal masses (n=4)
senturk!™  Retrospective 68 patients with Positive cytology B6.7% 100% 100% S6.4% 7% Mone
suspected lymphaoma and histology as
on the basis of histery  final diagnoses
of lymphoma or newly  Mediastinoscopy (n=3)
isolated mediastinal Thoracotomy (=1}
identified on computed
tomography
steinfort™ Retrospective 65 patients with isclated Positive cytology E7%  100% 100% @ E7% - Hone
mediastinal or hilar and histology as
lymphyadenopathy and  final diagnoses.
appected lymphoma mediastinoscopy (n=3)
Iqbal™ Retrospective 65 patients with Pasitive cytology W - - - - Hone
mediastinal or hilar and histology as
involvement or bath final diagnases
or a combination mediastinoscopy (n=17)
of other biopsy Biopsy at other
specimens and positive  sites (n=23)
radiographic criteria
Kennedy™ Retrospective 26 patients with Positive cytology 1% 1004 1008 3% 6% Mone
appected lymphama and histology as final
{climical, radiological diagnoses
data or other Mediastinoscopy (n=1)
previous lymphoma) Clinical and radiological

follow-up

52 Sensitivity; sp: specificity; PPV Positive predictive value; HPV: Hegative predictive value

h a

i e s

- Sensitivite: %3891
- NPV: %8396.4

- NUO kosl gul arda tani

yuksek

Kheir F, et al. EndoscUItrasound. 20165:438
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EBUS_nfoma

Technical Aspects of Endobronchial
Ultrasound-Guided Transbronchial Needle
Aspiration

CHEST Guideline and Expert Panel Report

CHEST 2016; 149(3):816-835

In patients with suspected lymphoma, we suggest
that EBUS-TBNA is an acceptable initial, minimally
invasive diagnostic test (Ungraded Consensus-Based
Statement).



J Thorac Dis. 2017 May;3(Suppl 5):5385-3404. doi: 10.21037/td.2017.03.158.

Endobronchial ultrasound-guided transhronchial needle aspiration (EBUS-TENA)-from
morphology to molecular testing.

Righi L', Franzi F* Montarolo F' Gatti G', Bongiovanni M* Sessa F* La Rosa §°.
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> Scott Med J. 2022 Feb;67(1):18-27. doi: 10.1177/00369330221078995. Epub 2022 Feb 11.

Evaluation of lung cancer biomarkers profile for the
decision of targeted therapy in EBUS-TBNA
cytological samples

Aslihan Gliriin Kaya 1, Aydin Ciledag ', Serhat Erol 1, Mirag Oz ', Deniz Dogan Miilazimoglu 1,
Ozlem Isik 1, Hilal Ozakinci 2, Fatma Ciftci 1, Elif Sen 1, Koray Ceyhan 2, Akin Kaya ',
Demet Karnak ', Gokhan Celik 1, Savag Ismail

Methods: We retrospectively reviewed patients with NSCLC whose EBUS-TBNA was analysed for
EGFR, ALK, ROS-1, BRAF and PD-L1 expression between December 2011 and December 2020.

Results: A total of 394 patients were enrolled in the study. EGFR mutation and ALK fusion were the
most common studied biomarkers. EBUS-TBNA adequacy rate for biomarker tests was found
99.0% for EGFR, 99.1 for ALK, 97.2% for ROS1, 100% for BRAF and 99.3% for PD-L1 testing._]
Multivariate analysis revealed the histological type, history of treatment for NSCL, size, or 18-
fluorodeoxyglucose uptake of sampled lesion did not show any association with TBNA adequacy for
biomarker testing.

Conclusion: EBUS-TBNA can provide adequate material for biomarker testing for EGFR, ALK, ROS-
1, BRAF and PD-L1 expression.



o7 Respirology. 2014 Aug;15(8).824-41. dai; 10.1111/resp. 12335, Epub 2014 Jun 17.

Endobronchial ultrasound-guided transbronchial needle biopsy for the diagnosis of intrathoracic
lymph node metastases from extrathoracic malignancies: a meta-analysis and systematic review.

m-g_IT. LiF, Shi'W, Liu H, Sun S, Zhang G, Jiao S.

Sensitivity analyses by excluding one study at each time

Excluded study Sensitivity Specificity PLR NLR DOR

MNavani et al., 20118 0.85 0.98 21.34 0.16 139.42
Park et al., 2011* 0.86 0.949 24 95 016 172.16
Parmaksiz et al., 2012** 0.85 0.98 21.96 0.16 148.85
Tournoy et al., 20112 085 1.00 3954 0.16 24509
Sanz-Santos et al., 2013% 085 0.98 2239 017 145.85
Song et al., 2011 0.85 0.98 2257 0.17 146.09

PLR, positive likelihood ratio; MLR, negative likelihood ratio; DOR, diagnostic odds ratios.
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Causes of Mediastinal Lymphadenopathy

Malignant Causes

Benign Causes

Primary
Haematological malignancies
Lymphoma
Myeloma
Leukaemia

Infectious
Aetiology:
Bacterial
Mycobacteria spp.
F. tularensis
B. anthracis
Viral
EBV
HIV
Fungal
H. capsulatum
Coccidioides spp.
Cytology:
Suppurative: Streptococaus spp., Staphylococcus spp.,
Klebsiella spp., Candida spp., HIV
Granulomatous: see above

Secondary (nodal metastasis)
MSCLCs
Gastrointestinal tumours
Brest cancer
Testicle cancer
Thyroid cancer

Inflammatory
Sarcoidosis
Eheumatological and autoimmune diseases
Cystic fibrosis
Prneumoconiosizs
Hypersensitivity pneumonia
Amyloidosis
Whipple disease
Rozai-Dorfman disease
Castleman’s disease
Silicone breast implant

Reactive
Prneumonia
Idiopathic pulmonary fibrosis
COPD
Pulmonary cedema
Pulmonary hypertension
Chronic heart failure
Hy persensitivity reaction to drugs




e Sarkoidoz

Author EBUS Diagnostic Yield Population Type of Study
Tremblay et al. 2009 83.3% 50 Randomized controlled trial
Nakajima et al. 2009 91.4% 35 Randomized controlled trial

92% for Scadding stage | L
I ; ; ! - "
Von Bartheld et al. 2010 77% for Scadding stage I 101 Descriptive study
Mavani et al. 2011 85% (93% combined with TBB) 39 Descriptive study
von Bartheld et al. 2013 80" 155 Randomized controlled trial
Ortakoylu et al. 2015 83% 159 Descriptive study
Trizolini et al. 2015 7P 2097 Meta-analysis
Review

> Diagnostics (Basel). 2022 Feb 16;12(2):512. doi: 10.3390/diagnostics12020512.

Role of EBUS-TBNA in Non-Neoplastic Mediastinal
Lymphadenopathy: Review of Literature



Caglayan Consclous -
(2011) > 10 sedaton 24,710,111 19.6 (mean) 1.71 (mean) Mo Mo Mo Mo 220
Hau General .
(2011) A A A A A Yexs WA ] ] rir L
(et > 10 mm‘:ﬂus 4.7 10 A 2.6 (mean) Mo * [_unk_ " Ko Ko i
[(2011) sedat]on Species)
Zhao General . -
[2012) > 10 anesthesla M M 23 Yes Mo Mo Mo 200
KMavani General Yes [only 20 or
[2012) A anesthesia  2Ah7.10.11 22 [mean) 1.28 [mean) portion) 74156 Mo No G
Hawvani General wen koo, 200G or
[(2012) 3= anesthesia 2 5 fmein] = s 1126 o s 210
= > 10 ez 234.710,11,12 A 1.95 Yes Ko Ko Ko i
[(2012) anesthesia "7 """ )
— M Consclous 5 3 47,10,11,12  22.1 {mean) 35 o N Ko N 276
[2013) sedati on R .
SaEm Conscious

> 10 24 10,113,132 20.1 [mean 291 Mo BS35, 17732 Ko Ko i
[(2013) sedation AF7.10,11, { 1 )

Symptomatic
Kiso Consclous [23 Bab6a); . 4 [uen nsoswn .
(2013) AL sedat] on 28,700 asy mptomatic = <] species) -] L] mELC
(1B 948 3)

e General L

=10 . 24.7,10,11 18.7 [mean) 35 Yes 21534 [enly No 226
[(2013) anesthesia %)
Remn General s -
(2013) > 10 anesthesla TAR 15 [median) M Yes 11520, 174 00 Mo Yes 200
—— A A A A A Yes BS13 5736 Mo Yes A
[2013)

Yes

Dhasmana General -
[2014) A anesthesia  2Ah7.10.11 MA 4—14 [rangs) Fes 14485 B4/B5 s [a}r;r,- 226

Li W, et al. Med SciMonit; 201521:206472.

14
hasta

cal 1 s

- EBUST BN A
basaril s

t

C



~——  Pulmoner emboli

BT-anijiografide santral emboli saptanan 32 hasta (101 emboli
odagi1i )

Bl sonrasi -BEBUS saatt e CP
101 emboli odagirnin 97’ si EBUS

EBUS Il e saptanamayan 4 odak:
pulmoner arter

Komplikasyon yok

Respiration 2009;77:29802
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Case Reports > Clin Respir J. 2017 Nov;11(6):739-742. doi: 10.1111/crj.12410. Epub 2016 Jan 13. /

~— Mediastinal schwannoma with atypical localization
diagnosed by endobronchial ultrasound

Fatma Ciftci *, Aslihan Girtin Kaya *, Ebru Karacay *, Aydin Ciledag *, Koray Ceyhan 2, Akin Kaya *

Gokhan Celik 1

Prekarinalal anda 4 5x4 5 x3 5 € n
doku (LAP?)



001 prekarinal lenf nodu
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~—  Mediastinalkist

Infected Mediastinal Bronchogenic
Cyst Successfully Treated by
Endobronchial Ultrasound-Guided

Fine-Needle Aspiration

Ann Thorac Surg 2010:90:e52-3)




/lnfectinn of a Bronchogenic Cyst
After Ultrasonography-Guided Fine
MNeedle Aspiration

Ann Thorac Surg 2013952151 =5]




= Komplikasyon

Complication Rate of Endosonography
(Endobronchial and Endoscopic
Ultrasound): A Systematic Review

Respiration 2014;87:343-351
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Komplikasyon

35 hastada komplikasyon (%60.22)

23 hastada ciddi komplikasyon (%60.14)

Mortalite yok

Ci ddi kompl i kasyon EUS 11| e

En si1 k konmieksiydnasy on:



/ Overview of SAE following EUS-FNA (n = 6,042) and
> EBUS-TBNA (n = 9,119) for mediastinal analysis (n = 23)

EUS
(n=18)

Infectious complications (n = 12)
Mediastinitis
Mediastinal abscess/abscess formation
Sepsis
Pleuropericarditis
Aspiration pneumonia
Perforations (n = 4)
Esophageal perforation/rupture
Sinus piriformis perforation
Pneumothorax (n = 2)
Hemorrhagic complications (n = 2)
Mediastinal hematoma
Periesophageal bleeding
Respiratory complications (n = 3)
Hypoxemia due to airway edema
Apnea under propofol
Required reversal medication
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